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Regulating the transcription of Hox genes
Steven Weicksel, Seong-Kyu Choe, Charles Sagerstrom
UMass Medical School, Worcester, MA, USA
Transcriptional activity of hox genes is regulated by post-
translational modifications (PTM) made to the N-terminal tails of
the histone proteins in nucleosomes. The summation of multiple
modifications made to these tails by Trx-G or Pc-G protein complexes
act as signals for binding of transcriptional regulators and nucleo-
some organizers, such as the SWI/SNF complex which effect
chromatin structure. To study how chromatin structure is regulated
to mediate the transcription of hox genes, we have chosen to study
the activation of hoxb1a in Danio rerio (Zebrafish). The transcription
of hoxb1a is controlled by a complex of three homeobox-containing
transcription factors Pbx/Meis/Hoxb1b. We are interested in under-
standing how chromatin structure around the promoter of the hoxb1a
locus affects the binding of the Pbx/Meis/Hox complex. Using
Nucleosome Scanning, in a zebrafish cell line where hoxb1a is not
expressed, we have preliminary data identifying two nucleosomes
upstream of the translation start site. The placement of these two
nucleosomes leaves the reported promoter region containing Pbx/
Meis/Hox binding sites free of nucleosomes. Future experiments
include identifying whether Pbx and/or Meis can bind the promoter
in the inactive state as well as identifying the positions of
nucleosomes in cells where hoxb1a is actively transcribed.
doi:10.1016/j.ydbio.2009.05.160
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Dlx transcription factors regulate the Brn3b homeobox gene
during vertebrate retina development
Qi Zhanga, Shaohong Chengb, David Eisenstata,b
aDepartment Human Anatomy, Univ. Manitoba, Winnipeg, MB, Canada
bDepartment Pediatrics, Univ. Manitoba, Winnipeg, MB, Canada
Objectives: The Dlx1/Dlx2 double knockout mouse has 33
reduction of retinal ganglion cells (RGC) compared to wild-type
littermates. The Brn3b gene is important for RGC differentiation and
the Brn3b−/−mouse has 70 loss of RGC. We hypothesize that Brn3b is
a DLX transcriptional target during retinal development.
Methods: Chromatin immunoprecipitation (ChIP) of embryonic
retinas was used to identify DLX proteins bound to specific DNA
regulatory elements of the Brn3b gene. EMSA were used to confirm
specificity of this binding. Luciferase reporter gene assays were used
to confirm the function of DLX binding on Brn3b transcription in vitro.
We have generated aDlx1/Dlx2/Brn3b triple KO by breeding Brn3b−/−
mice with Dlx1/Dlx2 heterozygotes.
Results: Both DLX1 and DLX2 proteins bound to Brn3b regulatory
elements in vivo. Using EMSA, recombinant DLX1 and DLX2 bound
to specific Brn3b promoter sequences and specific supershifted
bands resulted from the addition of DLX1 or DLX2 antibodies. Both
DLX1 and DLX2 binding to the Brn3b promoter region activated
transcription of a luciferase reporter gene in vitro. The Dlx1/Dlx2/
Brn3b triple knockout has significant loss of RGC, but the ganglion
cell layer remains very cellular suggesting altered cell fate of retinal
progenitors.
Conclusion: Brn3b is transcriptionally activated by DLX1 and
DLX2. The Dlx1/Dlx2/Brn3b triple null mouse supports a model
whereby Dlx genes are genetically upstream of Brn3b as well as in
parallel pathways, since the combinatorial knockout mouse missing
Dlx1, Dlx2 and Brn3b has a more severe retinal developmental
phenotype than either mouse model alone.
doi:10.1016/j.ydbio.2009.05.161
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Regulation of the Meis2 homeobox gene
Kyle Nelson, Anna C. Cochrane, Allen S. Wellington, Ted Zerucha
Department of Biology, Appalachian State University, Boone, NC, USA
Homologues of the Meis homeobox-containing gene have been
identified in all animals studied. The products of the Meis genes
appear to function as cofactors, directly interacting with other
transcription factors as well as DNA to facilitate transcriptional
regulation. Most notably, they appear to act as cofactors of the
evolutionarily well-conserved Hox proteins and have also been
described as acting with members of other homeobox genes. The
vertebrate Meis homeobox-containing gene family consists of at least
three members and while little to nothing is known about their
regulation, they are expressed in conserved patterns throughout the
embryonic development of those vertebrates that have been
examined. We used comparative genomics/phylogenetic footprinting
to search for regulatory elements associated with the Meis family of
homeobox-containing genes. We subsequently identified a highly
conserved element located downstream of theMeis2 gene that is very
well-conserved in sequence and relative position amongst the
genomes of all vertebrates that we have been able to examine,
including human, mouse, chicken, zebrafish and the pufferfish
Takifugu rubripes. This element contains several putative transcription
Developmental Biology 331 (2009) 431–441
Contents lists available at ScienceDirect
Developmental Biology
j ourna l homepage: www.e lsev ie r.com/deve lopmenta lb io logy
